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- Th MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 28 July 20Q3 ( ^ecW^/U^Am v^Cr) . 
2a)D This action is FINAL. 2b)|3 This action is non-final, 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) |3 Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) 53 Claim(s) J-lfl is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) E3 The specification is objected to by the Examiner. 

10) [X] The drawing(s) filed on 28 July 2003 is/are: a)D accepted or b)l3 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) 13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * cM None of: 

1 .M Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in the European Patent Office on 13 June 2003. It is noted, however, 
that applicant has not filed a certified copy of the foreign application as required by 35 
U.S.C. 119(b). 

Drawings 

2. Figure 1 should be designated by a legend such as --Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawing sheets are 
required in reply to the Office action to avoid abandonment of the application. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as 
per 37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Specification 

3. The disclosure is objected to because of the following informalities: 

a. On Page 1 , and on Page 5, the name --Boltzmann- is incorrectly spelled 
as "Bolzmann". 

b. On Page 2, Reference is made (in Lines 12-15) to Specific Claim 
numbers, which may change during prosecution of the Application. Please check 
that the claims have antecedent basis in the specification. 

c. Please add Section Headings, as noted below. 
Appropriate correction is required. 

4. The following guidelines illustrate the preferred layout for the specification of a 
utility application. These guidelines are suggested for the applicant's use. 
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Arrangement of the Specification 



As provided in 37 CFR 1 .77(b), the specification of a utility application should 
include the following sections in order. Each of the lettered items should appear in 
upper case, without underlining or bold type, as a section heading. If no text follows the 
section heading, the phrase "Not Applicable" should follow the section heading: 

(a) TITLE OF THE INVENTION. 

(b) CROSS-REFERENCE TO RELATED APPLICATIONS. 

(c) STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT. 

(d) INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A 

COMPACT DISC (See 37 CFR 1 .52(e)(5) and MPEP 608.05. Computer 
program listings (37 CFR 1.96(c)), "Sequence Listings" (37 CFR 1.821(c)), 
and tables having more than 50 pages of text are permitted to be 
submitted on compact discs.) or 

REFERENCE TO A "MICROFICHE APPENDIX" (See MPEP § 608.05(a). 
"Microfiche Appendices" were accepted by the Office until March 1, 2001.) 

(e) BACKGROUND OF THE INVENTION. 

(1 ) Field of the Invention. 

(2) Description of Related Art including information disclosed under 37 
CFR 1.97 and 1.98. 

(f) BRIEF SUMMARY OF THE INVENTION. 

(g) BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S). 

(h) DETAILED DESCRIPTION OF THE INVENTION. 

(i) CLAIM OR CLAIMS (commencing on a separate sheet). 

(j) ABSTRACT OF THE DISCLOSURE (commencing on a separate sheet). 

(k) SEQUENCE LISTING (See MPEP §2424 and 37 CFR 1.821-1.825. A 
"Sequence Listing" is required on paper if the application discloses a 
nucleotide or amino acid sequence as defined in 37 CFR 1 .821 (a) and if 
the required "Sequence Listing" is not submitted as an electronic 
document on compact disc). 

5. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: -Proportional to Absolute Temperature Sensor 

in Combination with Low Voltage Temperature Compensated Bandgap Reference 



Output- 
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Claim Objections 

6. Claim 4 is objected to because of the following informalities: In Claim 4, in Line 2, 
"said first current" lacks antecedent basis. Appropriate correction is required. 

7. Claim 16 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 1 is already an 
"open-ended" claim by use of the word "comprising". Claiming that another "open- 
ended" device includes the same apparatus fails to limit either the apparatus or the 
device since no additional elements are claimed. 

Claim Rejections - 35 USC §112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

9. Claim 18 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
in that it fails to point out what is included or excluded by the claim language. This claim 
is an omnibus type claim. 

10. It is noted that the "output stage" claimed in Claim 1, Lines 14-18, lacks any 
claimed structural cooperative relationships with the remaining elements of the 
apparatus. Similarly, in Claims 14-15, the "temperature compensation network", etc., 
lacks any claimed structural cooperative relationships with the remaining elements of 
the apparatus; and, in Claim 17, the "analog-to-digital converter", lacks any claimed 
structural cooperative relationships with the remaining elements of the claimed device 
or apparatus. 

For consideration as to the merits, the omitted structural cooperative 
relationships are not considered essential to the claimed invention. See MPEP 
§ 2172.01 wherein the following is stated: ">But see Ex parte Nolden, 149 USPQ 378, 
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380 (Bd. Pat. App. 1965) ("[l]t is not essential to a patentable combination that there be 
interdependency between the elements of the claimed device or that all the elements 
operate concurrently toward the desired result"); Ex parte Huber, 148 USPQ 447, 448- 
49 (Bd. Pat. App. 1965) (A claim does not necessarily fail to comply with 35 U.S.C. 1 12, 
second paragraph where the various elements do not function simultaneously, are not 
directly functionally related, do not directly intercooperate, and/or serve independent 
purposes.). <" 

Claim Rejections ■ 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

12. Claims 1-4, 9, 10 and 12-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over EGERER et al. (U. S. Patent No. 6,744,304 B2, hereinafter 
EGERER) in view of BISPING et al. (U. S. Patent No. 6,726,361 B2, hereinafter 
BISPING). 

EGERER discloses or suggests all the limitations as claimed by Applicant in 
Claims 1-4, 9, 10 and 12-18, including an apparatus 1 for performing a temperature 
measurement function, comprising a first stage with a first circuit (D2, 12; see the 
Figure, reproduced on next page) and a second circuit (D1 , T1) being arranged in 
parallel, said first circuit comprising a first transistor (T2), a first resistor (R1), and a 
parallel arrangement of n diodes (D2), said second circuit comprising a second 
transistor (T1) and a parallel arrangement of m diodes (D1), an operational amplifier (3) 
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on the input side being connected to the first circuit and the second circuit, said 
operational amplifier (3) applying a gate voltage to said first transistor (T2) and said 
second transistor (T1), said apparatus 1 , further comprising an output stage (2) with p 
output transistors (T4), and an output resistor (R5) performing a current to output 
voltage conversion (VA) in order to provide an output voltage that depends on the actual 
temperature as claimed by Applicant in Claim 1 . 




EGERER further discloses first transistor (T2) provides a first current flowing 
through the parallel arrangement n diodes (D2) and said second transistor (T1) provides 
a second current flowing through the parallel arrangement of m diodes (D1 ) as claimed 
by Applicant in Claim 2. 

EGERER further discloses said operational amplifier 3 has a first input (not 
labeled in EGERER, but annotated "A" in reproduced Figure, above), a second input 
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(annotated "B" in reproduced Figure, above), and an output (VST), the first input (A) 
being connected to a drain of the first transistor (T2) and the second input (B) being 
connected to a drain of the second transistor (T1), said output (VST) being connected to 
a gate of said first transistor (T2) and a gate of said second transistor (T1 ) for biasing 
these transistors (T2, T1) as claimed by Applicant in Claim 3. 

EGERER further discloses said output stage 2 amplifies said[sic] first current to 
obtain a third current (l T ) before performing said current to output voltage conversion by 
converting said third current (It) into said output voltage (A ) as claimed by Applicant in 
Claim 4. 

Regarding the limitation wherein the number n, m and p are integer numbers as 
claimed by Applicant in Claim 9: EGERER discloses each of these elements as a single 
device, i.e., p output transistors, where p=1, and diodes where n=1 and m=1. 

EGERER further discloses diode-connected PNP bipolar transistors serve as 
diodes (Col. 3, Lines 41-43 and Col. 5, Lines 24-33) as claimed by Applicant in Claim 10 
and the output voltage and the actual temperature have a linear dependency (Col. 6, 
Lines 14-27 and Col. 4, Line 61- Col. 5, Line 21) as claimed by Applicant in Claim 12. 

EGERER further discloses the gate voltage is applied to gates of the p output 
transistors (T4) as claimed by Applicant in Claim 13. 

EGERER further discloses a temperature compensation network (comprising 
elements R2 and D3) providing a bandgap reference voltage (Vkonst) at another output 
as claimed by Applicant in Claim 14. 
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EGERER further discloses a device comprising the apparatus as claimed by 
Applicant in Claim 16 since he states the apparatus is intended to be used in 
combination with other devices/apparatus {e.g., see Col. 1); and further regarding Claim 
16, EGERER further discloses a device including the apparatus and an analog-to-digital 
converter 5 (in block 2 of the Figure), and regarding Claim 18, the analog-to-digital 
converter 5, for example, comprises an analog (input) and digital (output) device and so 
is a "mixed-mode" device, therefore the device of EGERER is part of such a device, 
since it includes such devices within its own bounds. 

EGERER as described above, does not explicitly teach D1 is a parallel 
arrangement of n diodes and D2 is a parallel arrangement of m diodes as claimed by 
Applicant in Claim 1 . 

BISPING discloses that is known in the art to provide a parallel arrangement of 
"x" diodes with a predetermined surface area in order to provide a desired ratio of 
(effective) surface areas between two diodes (Col. 5, Lines 10-62) to provide a circuit 
that provides a voltage difference directly proportional to temperature (PTAT) in a 
simple and accurate manner (Col. 5, Lines 63-67). 

BISPING is evidence that ordinary workers in the field of temperature 
measurement would recognize the benefit of using parallel arrangements of n and m 
diodes as taught by BISPING for the diodes having a set ratio of emitter areas of 
EGERER in order to precisely choose the ratio of emitter areas of the diodes for 
providing a PTAT voltage output in a simple and accurate manner. 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to substitute parallel arrangements of n and m diodes 
for the diodes having a set ratio of emitter areas of EGERER in order to precisely 
choose the ratio of emitter areas of the diodes for providing a PTAT voltage output in a 
simple and accurate manner as taught by BISPING. 

Further regarding Claim 15: EGERER does not explicitly teach the temperature 
compensation network comprises a plurality of voltage followers with an implemented 
offset, the voltage followers being connected in series, as claimed by Applicant in Claim 
15. 

BISPING discloses that is known in the art to provide a temperature sensor with 
a compensation network comprising a plurality of voltage followers (OPV1, Fig. 2) for 
providing an internal reference voltage V re f (Col. 9, Lines 30-67). 

BISPING is evidence that ordinary workers in the field of temperature sensing 
would recognize the benefit of using a compensation network comprising a plurality of 
voltage followers as taught by BISPING for the temperature sensor of EGERER in order 
to extend the temperature range of the device. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to substitute a compensation network comprising a 
plurality of voltage followers for the bandgap circuit of EGERER in order to extend the 
temperature range of the device as taught by BISPING. 

13. Claims 5, 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over EGERER in view of BISPING as applied to Claims 1-4, 9, 10 and 12-18 above, 
and further in view of SAKURAI (U.S. Patent No. 5,993,060 A). 
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EGERER discloses or suggests all the limitations as claimed by Applicant in 
Claims 5, 6 and 8 as described above in Paragraph 12 regarding Claims 1-4, 9, 10 and 
12-18, including the limitations wherein the first resistor (R1) and output resistor (R5) 
are designed to minimize mismatch effects by using the same type of resistor in each 
case (Col. 6, Lines 45-51), in order to have the same intrinsic temperature dependence 
of resistance. EGERER does not explicitly teach said first transistor (T2) and said output 
transistors (T4) are designed to minimize mismatch effects or that the resistors R1 and 
R5 are both either integrated Npoly resistors or Ppoly resistors or that the output 
resistor is realized by a plurality of r resistors, the resistance of the output resistor (R5) 
being r times the resistance of said first resistor (R1 ), r being an integer number as 
claimed by Applicant. 

SAKURAI discloses that is known in the art to provide resistors as integrated 
Npoly resistors or Ppoly resistors in order to minimize the temperature coefficient of 
resistance of the resistors (Col. 5, Lines 1-12). Therefore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to substitute 
Npoly resistors or Ppoly resistors for the resistors of EGERER in order to minimize the 
temperature coefficient of resistance of the resistors as taught by SAKURAI. 

SAKURAI discloses that is known in the art to provide a resistor as provide a 
group of V resistors 3 (r being an integer) in order to make adjustable the net 
resistance value of the group of resistors (Col. 4, Lines 52-63). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
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to substitute a resistor array for the resistor of EGERER in order to make adjustable the 
net resistance value of the group of resistors (being R5) as taught by SAKURAI. 

SAKURAI discloses that is known in the art to provide transistors of the same 
dimensions and electrical characteristics, designed to minimize mismatch effects (Col. 
4, Lines 52-63). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to provide transistors of the same dimensions 
and electrical characteristics, to design the transistors to minimize mismatch effects as 
taught by SAKURAI. 

14. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over EGERER 
in view of BISPING as applied to Claims 1-4, 9, 10 and 12-18 above, and further in view 
of MORRIS, JR. (U.S. Patent No. 4,305,288 A, hereinafter MORRIS). 

EGERER discloses or suggests all the limitations as claimed by Applicant in 

Claim 7 as described above in Paragraph 12 regarding Claims 1-4, 9, 10 and 12-18, but 

EGERER does not explicitly teach the limitation wherein the apparatus comprises a 

hold-capacitor being arranged in parallel to the output resistor (R5) as claimed by 

Applicant. 

MORRIS discloses that is known in the art to provide a hold-capacitor with for 
filtering unwanted signals (Col. 1, Lines 58-68). Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to add a 
capacitor arranged in parallel to the output resistor in order to filter unwanted noise 
signals as taught by MORRIS. 
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1 5. Claim 1 1 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
EGERER in view of BISPING as applied to Claims 1-4, 9, 10 and 12-18 above, and 
further in view of TUTHILL (U.S. Patent No. 5,982,221 A). 

EGERER discloses or suggests all the limitations as claimed by Applicant in 
Claim 7 as described above in Paragraph 12 regarding Claims 1-4, 9, 10 and 12-18, but 
EGERER does not explicitly teach said operational amplifier (3) is a low-offset 
operational amplifier as claimed by Applicant in Claim 1 1 . 

TUTHILL discloses that is known in the art to provide a temperature sensor with 
a low-offset operational amplifier in order to benefit from more accurate measurements 
(Col. 3, Lines 38-61). 

TUTHILL is evidence that ordinary workers in the field of temperature 
measurement would recognize the benefit of using a low-offset operational amplifier as 
taught by TUTHILL for the operational amplifier of EGERER in order to obtain more 
accurate measurements. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to substitute a low-offset operational amplifier for the 
operational amplifier of EGERER in order to obtain more accurate measurement results 
as taught by TUTHILL. 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art cited in the form PTO-892 and not mentioned above 
disclose related temperature measurement devices and methods. 

• U.S. Patents 4,21 6,675; 5,231 ,31 5 and 5,838,578 disclose programmable/selectable 
resistances. 
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• U.S. Patent No. 6,690,228 B1 is cited for teaching on error correction involving 
resistor trimming and the problem of offset in op-amps. 

• U.S. Patent No. 6,683,489 B1 and U.S. Patent No. 3,880,006 A disclose related 



17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stanley J. Pruchnic, Jr., whose telephone number is 
(571) 272-2248. The examiner can normally be reached on weekdays (Monday through 
Friday) from 7:30 AM to 4:00 PM. If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Diego F. F. Gutierrez can be reached at (571) 



The Official FAX number for Technology Center 2800 is (703) 872-9306 for aU 
official communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding may be directed to the official USPTO website at http://www.uspto.aov/ or 
you may call the USPTO Call Center at 800-786-9199 or 703-308-4357. The 
Technology Center 2800 Customer Service FAX phone number is (703) 872-9317. 

The cited U.S. patents and patent application publications are available for download via the Office's PAIR. 
As an alternate source, a|l U.S. patents and patent application publications are available on the USPTO web 
site ( www.uspto.gov ). from the Office of Public Records and from commercial sources. 

Private PAIR provides external customers Internet-based access to patent application status and history 
information as well as the ability to view the scanned images of each customer's own application file 
folder(s). 

For inquiries relating to Patent e-business products and service applications, you 
may call the Patent Electronic Business Center (EBC) at 703-305-3028 or toll free at 
866-217-9197 between the hours of 6 a.m. and midnight Monday through Friday 
EST, or by e-mail at: ebc@uspto.gov . Additional information is available on the Patent 
EBC Web site at: http://www.uspto.aov/ebc/index.html . 



circuits. 



272-2245. 




56* 

Stanley J. Pruchnic, Jr. 
6/27/04 



DIEGO F. F. GUTIERREZ 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



